This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International license. on October 24, 2019 by guest http://aac.asm.org/ Downloaded from 42 resistant to several clinically relevant antimicrobials increased over time, while S. 43 pneumoniae susceptibility was stable. Community-acquired BSIs remain a major 44 cause of severe febrile illness among hospitalized patients in Africa and Asia, with S. 45 enterica, S. pneumoniae, and E. coli predominating. There is a concerning growth of 46 AMR among serious infections cause by community-acquired pathogens. Ongoing 47 surveillance is needed to inform empiric management and strategies to control AMR. 48 49 Funding Bill & Melinda Gates Foundation 50 on October 24, 2019 by guest http://aac.asm.org/ Downloaded from 51 52 Fever is a common reason for persons to seek healthcare at an emergency 53 department (ED) and inpatient facility (1-4). While febrile illness seen at the 54 community or primary care level is often self-limiting (5, 6) , patients with severe 55 illness are common among those presenting for hospital care (2, 7-11). With 56 declines in malaria as a cause of febrile illness in low-resource areas (12, 13), 57 attention has increased on other causes of severe febrile illness including 58 bloodstream infections (BSI) (14). Timely administration of appropriate empiric 59 antimicrobial therapy can be lifesaving, but designing the most appropriate empiric 60 antimicrobial regimen requires a robust understanding of common causes of 61 bacteremia and their patterns of antimicrobial resistance (AMR). 62 63 The pattern of organisms causing hospital-acquired and healthcare-associated BSI 64 differ from those causing community-acquired infections (15). Hospital-acquired 65 infections are defined as those with onset >48 hours after hospital admission (16), 66 and healthcare-associated infections are those associated with recent hospital 67 admission or exposure to health facilities (17, 18). Antimicrobial resistance has been 68 increasing among some pathogens acquired in the community (19-21), risking 69 mismatch between empiric antimicrobial regimens and etiologic agents. For low-70 resource settings, standardized, high-quality laboratory services to identify AMR may 71 be limited and local or national surveillance data unavailable (22, 23). In this context, 72 sentinel site studies often provide the best evidence to inform management and 73 monitor trends in AMR (24).
Abstract 26 Community-acquired bloodstream infections (CA-BSI) are major causes of severe 27 febrile illness and death worldwide. In light of new data and the growing problem of 28 antimicrobial resistance (AMR) among pathogens causing BSI, we undertook a 29 systematic review of hospital-based studies of CA-BSI among patients hospitalized 30 with fever. Without restriction to language or country, we searched PubMed, Web of 31 Science, and Scopus for prospective hospital-based studies of community-acquired, 32 culture-confirmed BSI among febrile inpatients. We determined by study the 33 prevalence of BSI among participants, pathogens responsible for BSI, and 34 antimicrobial susceptibility patterns of pathogens causing BSI in place and time. 35 Thirty-four (77.3%) of 44 eligible studies recruited 29,022 participants in Africa and 36 Asia combined. Among participants in these two regions, the median (range) 37 prevalence of BSI was 12.5% (2.0-48.4%) and of 3,220 pathogens isolated, 1,119 38 (34.8%) were Salmonella enterica, 425 (13.2%) Streptococcus pneumoniae, and 282 39 (8.8%) Escherichia coli. Antimicrobial susceptibility testing was reported in 16 40 (36.4%) studies. When comparing isolates prior to 2008 to the period 2008 through 41 2018, the proportion of typhoidal Salmonella and Staphylococcus aureus isolates Introduction culture was the reference standard diagnostic test, were included. If a study enrolled 101 a broader group of afebrile patients (e.g., suspicion of meningitis without fever) it was 102 only included if the initial enrollment criterion was fever. However, we placed no 103 restriction on how fever was defined. We defined 'community-acquired' BSI as a 104 blood culture positive for a pathogen drawn from a febrile patient within 48 hours of 105 admission (16) . Studies that did not present sufficient detail to calculate the 106 prevalence of isolates from blood culture or reported a single pathogen (e.g., only 107 Streptococcus pneumoniae) as a cause of febrile illness without describing other 108 causes were excluded. 109 110 Search results from each database were imported into Endnote X8 (Clarivate 111 Analytics, Boston, MA, United States). We also included all references from the 112 bibliographies of the two previous systematic reviews on CA-BSI in Africa and Asia 113 (25, 26) . Endnote was used to remove duplicates and a final de-duplicated dataset 114 was uploaded to an online systematic review tool for abstract and full-text screening 115 (31). 116 117 Two authors screened titles and abstracts for inclusion. Studies included by either 118 author were moved forward to full text review. All full-text articles were then 119 independently screened in parallel by two authors. Discrepancies were resolved 6 included on the basis that ED patients are part of a pathway to hospitalization. The 126 full-text versions of included articles were rescreened in parallel to exclude studies 127 performed in an outpatient setting. Lastly, bibliographies of the final included articles 128 were screened for additional relevant studies. We used the Preferred Reporting 129 Items for Systematic Reviews and Meta-Analyses (PRISMA) to record the search 130 process (32). Descriptive study characteristics and quantitative data were abstracted 131 in a shared Google (Mountain View, California, United States) spreadsheet 132 document.
133 134 Data analysis 135 Study quality was assessed using criteria that aligned with the aims of this review. 136 Our goal was to create an assessment tool that evaluated the quality of a study's 137 blood culture results and its recruitment procedures. We included two measures 138 important to the growth of microorganisms in blood culture: volume adequacy of 139 culture bottles and the proportion of bottles reported as contaminated. Other 140 questions assessed the possibility of selection bias, such as the study being 141 performed in an ED setting where all patients may not be hospitalized. Quality 142 assessment was performed by two authors in parallel and discrepancies of the 143 overall score ('high,' 'moderate,' 'low') were resolved through discussion. 144 145 Data on individual isolates were compiled and aggregated in Excel (Microsoft, 146 Redmond, WA, United States). If a study did not report the number of BSIs, we 147 made the assumption that the total number of pathogens isolated equaled the 148 number participants with BSI and vice versa. No other data were imputed to account 7 grouped Typhi and Paratyphi A, Paratyphi B, and Paratyphi C as 'typhoidal 151 Salmonella' and all others as 'non-typhoidal Salmonella' (NTS) (33 (36) . To evaluate trends in overall susceptibility to all drugs that were tested, 178 regardless of clinical importance or application, we also performed a random effects 179 meta-analysis of proportions of susceptibility over these two time periods (37). The 180 study protocol was registered with PROSPERO on 28 September 2018 181 (CRD42018109388). As this was a study of secondary analysis of published data, 182 institutional review board approval was not required. (Table S1 ). 9 20,399 participants had BSI compared to 2,238 (10.3%) of 21,661 participants in 201 studies published prior to 2010. By UN geographical sub-region, Eastern Africa had 202 19 studies done in five countries, the most of any sub-region ( Figure 2) We show that CA-BSIs continue to play a major role in febrile ED consultation and 317 hospitalizations. S. enterica, S. pneumoniae, and E. coli were the leading pathogens 318 in Africa and Asia, and BSIs were more common in adult than pediatric studies. 319 Although our search was global, studies located in Africa and Asia predominated and 320 are the focus of this review. We identified a number of regional differences, including disease resistant to many antimicrobial classes are of great concern (19, 20, 82, 83). 335 Progress to improve access to microbiologically safe water and food, and improved 336 sanitation are needed to prevent Salmonella infections (84). Typhoid conjugate 337 vaccines represent a new tool for typhoid fever control in endemic areas (85, 86). E. coli was the third most frequently isolated cause of CA-BSI and more common 348 among adult studies that pediatric studies. While we observed increases in the 349 proportion of E. coli susceptible to penicillin and trimethoprim-sulfamethoxazole from the earlier to contemporary time period, the prevalence of fluoroquinolone 351 susceptibility appears to be declining. Of concern, resistance to extended-spectrum 352 cephalosporins among a substantial minority of E. coli causing CA-BSI was 353 observed in studies from the contemporary period. Furthermore, vaccines and other 426 We declare that we have no conflicts of interest. 
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